During the past decade, I have developed and taught a unique and challenging four-semester introductory physics curriculum at Wisconsin Lutheran College (WLC) based on the careful reading, analysis and discussion of selections from foundational texts in physics and astronomy. This curriculum is designed to encourage a critical and circumspect approach to natural science, while also developing a suitable foundation for advanced coursework in physics. It is scheduled to be published by Springer as a textbook/anthology around 2014.
Introduction
The motivation for this project was, at least in part, necessity: WLC is a small liberal arts institution located in Milwaukee. As such, we simply cannot offer the same range of courses as a large institutions might: Physics for engineers, Physics of music, Physics for pre-meds, Physics of sports, etc. So what kind of physics curriculum would be appropriate and profitable for a broad constituency of students, given WLC's limited resources? The solution: using classic texts. These texts are classics precisely because they address timeless questions in a thoughtful manner. For instance: both the beginning student and the seasoned scholar can profitably study Sophocles' Antigone-the former for plot and character development, the latter for ethics and political philosophy.
Standard physics textbooks do not make use of classic texts. Their pedagogical method is typically as follows: (1) present accepted laws, usually in the form of one or more equations, (2) provide example problems so students can avoid common conceptual errors, and (3) illustrate the relevance of the laws in contemporary industrial or diagnostic problems. While this method is efficient in preparing students for certain standardized tests, or in solving straightforward problems, it tends to mask how science is actually done: science is presented as an accomplished fact and prescribed problems revolve around technological applications of accepted laws.
In making use of classic texts, the pedagogical emphasis is rather different. Students are encouraged to (1) evaluate competing scientific theories, (2) understand concepts in context, rather than memorize modern terms, and (3) identify assumptions and their implications. Moreover, basing a physics curriculum on classic texts allows topics to arise naturally in the context of a continuing scientific dialogue.
The textbook which I am developing has three main audiences. First, college and university students. It could be used as a primary textbook for discussion-style natural science classroom or as a supplementary textbook for courses in the history or philosophy of science. Second: advanced home-schooled and high-school students. It could aid senior-level home-schoolers looking for a bridge into college-level work or as a primary textbook for senior-level courses in physics, astronomy or history. Third: practicing physical scientists, social scientists, humanists and motivated lay-readers. It could serve as a structured review of foundational texts.
Project Activities
Evaluation, selection and acquisition of source texts. There were two primary criteria in selecting texts to include in the book: every selection must be significant for development of physical theory and every selection must be appropriate for beginning undergraduates or advanced high-school students. Student research and editorial assistants were involved at this stage of the project in, first, assembling a bibliography of english translations for each text and, second, evaluating articles which review the quality of the translation. These considerations informed the final decision on what to include.
In the following two tables are shown the text selections and topics included in Volume 1 of the textbook. The first table is for Part 1 of Volume 1; it is focused broadly on the themes of astronomy and cosmology. The second table is for Part 2 of Volume 1; it is focused on the themes of space, time and motion. Volume 2, which is not described in this report, focuses on the themes of electricity, magnetism, light and atoms, nuclei and matter. Scanning, converting and editing source texts. After having selected the texts, undergraduate research and editorial assistants obtained printed copies of the text. They then scanned the texts and the resulting pdf files were converted into ascii text using an optical character recognition (OCR) program. The ascii text was proofread for errors in OCR and then formatted using LaTeX, a typesetting program conducive to scientific and mathematical publications. Figs. 1-5 in the appendix to this report, I provide some selections from a sample chapter of the textbook. Here I describe the basic components of each chapter.
Development of supplementary materials. In
1. I begin each chapter with a pithy quote, gleaned from the source text, which is selected to arouse the student's interest in the text and to set the stage for a broader conversation. 2. Next, I provide a short introduction to the text selection. If this is the first source text by a particular author, historical and biographical comments are offered so as to provide an appropriate context for the reading. I also include one or two provocative questions to focus the student's attention while studying the text. 3. Next, the source text itself is included, along with the bibliographical information and appropriate footnotes. 4. After the source text comes a series of study questions. These can be employed by the classroom discussion leader or by the independent student. They have been designed to draw out key points in the text and to highlight the author's definitions, methods, analysis and conclusions. They do not include anachronistic concepts or methods, so they encourage the student to approach the text in the same sprit, as it were, as the author. 5. After the study questions are a set of homework exercises which are designed to test the student's understanding of the text and ability to apply key concepts in solving problems. The homework exercises differ from the study questions in that they occasionally require the student to employ mathematical methods beyond those included in the text itself. Students may, for example, be asked to search other texts or website resources. 6. After the homework exercises is a list of vocabulary words which have been extracted from the text. These serve two purposes: to enhance the student's reading comprehension and to prepare the student for standardized tests such as the GRE or LSAT. Selection of vocabulary lists from source texts was the topic the fourth project activity, described below under the heading "Development of computer code for vocabulary lists." 7. Finally, laboratory exercises are included where appropriate.
Development of computer code for vocabulary lists.
The general problem of selecting a list of appropriate vocabulary words from a source text is one encountered by educators from grade school through post-secondary education. The typical method of assembling a vocabulary list involves reading the source text, picking out "good" words and putting these into a list. Unfortunately for the teacher, such a vocabulary list might change if different translations of the source text are employed from year to year, or if different paragraphs of the source text are omitted from year to year. Moreover, it is difficult to determine what constitute "good" vocabulary words: the longest words? most common words? rarest words? most foreign words?
We have contrived a method to turn the art of assembling vocabulary lists into a science. In particular, two students have developed computer code which facilitates the automatic selection of vocabulary lists from a given source text. The code, written in C++, makes use of the Google Ngrams database, which consists of millions of scanned source texts along with word frequency 
